Establishment of cell-based reporter system for diagnosis of poxvirus infection.
Poxvirus detection assays are based on morphology, viral antigens and specific nucleic acids, none of which indicates virus viability or infectious capacity. Determination of virus viability is achieved by propagation in cell cultures and subsequent analysis by the mentioned methods, a process that takes days. Thus, presented here the development of a new assay, named PILA (Poxvirus Infection Luciferase Assay), for rapid detection of infectious poxviruses which is a cell-based reporter assay. The assay is composed of two steps: (i) Transfection of cells with a poxvirus specific reporter vector which consists of the early 7.5-kDa-STR promoter, regulating the expression of luciferase gene; (ii) Infection with a poxvirus containing sample. Luciferase activity measured post infection, indicates the presence of infectious poxvirus in the sample. The assay can detect quantities as low as 100 PFU of VACV, six hours post infection. Orthopox virus universality was confirmed by detection of various Orthopoxviruses, and specificity was verified by using pox-specific neutralizing antibodies. The PILA is specific, rapid, simple, and suitable for detecting viable virus. The assay can be utilized for applications such as poxvirus titration, neutralizing assay and drug discovery. The assay was adjusted for live detection assay by using GFP as reporting gene.